Nest size or nest-building activity has recently been hypothesized to be a postmating sexually selected signal in monogamous birds: females may assess a male's parental quality and willingness to invest in reproduction by his participation in nest building. Females may thus adjust their reproductive effort (i.e. clutch size) not only to their own abilities but also to those of their mates. We investigated whether female magpies, Pica pica, use nest-building activity rather than nest size to adjust their reproductive effort during replacement breeding attempts. After we removed their first clutch, high-quality pairs that built a large nest for the first clutch were more capable of building a replacement nest and females adjusted their clutch size in relation to the time it took to build the nest rather than nest size. We also found support for the hypothesized trade-off between clutch size and egg size in magpies. In replacement clutches females decreased clutch size and increased egg volume, thereby probably improving the survival probability of their offspring in less favourable conditions.
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Nest size or nest-building activity has recently been hypothesized to be a postmating sexually selected signal in monogamous birds (Soler et al. 1998a) : females may assess a male's parental quality and willingness to invest in reproduction by his participation in the nest-building process. Females may thus adjust their reproductive effort (i.e. clutch size) not only to their own abilities but also to those of their mate. Comparative (Soler et al. 1998a ) and empirical (Lens et al. 1994; Moreno et al. 1994; Soler et al. 1996 Soler et al. , 1998b Soler et al. , 2001 Palomino et al. 1998 ) studies have supported the hypothesis in several species.
Since nest size is the result of nest-building activity, females could use either the male's activity, or the resulting nest size, as a signal of his willingness to invest in reproduction. In the black wheatear, Oenanthe leucura, a species in which males carry heavy stones to the nest site (a sexually selected activity), females directly monitor males' nest-building activity to assess their parental and/or phenotypic quality and accordingly to adjust their investment in reproduction (Moreno et al. 1994; Soler et al. 1996) . However, in some species, monitoring the male's nest-building activity could take considerable time that could otherwise be used for other activities such as foraging. Thus, one can predict that females would use traits strongly related to nest-building activity, but more easily detectable, such as nest size. This is the case in magpies, Pica pica, since an experimental increase in nest size resulted in an increase in clutch size (Soler et al. 2001) . Thus nest size per se is the signal that female magpies use to adjust clutch size.
Ecological or ethological factors may be related to differential costs associated with the use of nest size or nest-building activity as a signal of a male's willingness to invest in reproduction. For instance, in species that usually use nests from previous years, it could be difficult for females to distinguish between old and new material carried to the nest. In this case, nest size would not be a reliable signal of nest-building activity. Furthermore, large nests take time to build (Collias 1997; Soler et al. 1998a; Hansell 2000) , which may be a constraint close to the optimal breeding time, especially for migrants or for individuals laying a replacement clutch after losing the first (e.g. Hamilton & Orians 1965) . In these cases, females may use their mate's nest-building time to indicate their willingness to invest in reproduction (Soler et al. 1998a) .
We examined whether females change their criteria from nest size to nest-building time for assessing the male's interest in investing in a replacement clutch, when faced with time constraints. We tested the hypothesis in the magpie, by experimentally inducing pairs to build a
